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(57) Abstract 
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EPG WITH ALPHA SORTING FEATURE 

BACKGROUND OF THE INVENTION 

The present invention generally relates to television schedule information, and more 
particularly to a system and method for providing previews of scheduled programming to assist 
a viewer in making scheduling decisions. 

As the number of television stations in a metropolitan area or on a cable network has 
increased, the number of programs of potential interest that are presented to a viewer has risen 
dramatically. With the use of dish antennas capable of receiving direct satellite signals, the 
multitude of programs available to the viewer has further increased. 

Additionally, television faces a digital future that will see the merger of television and PC 
technology. The television set of the firture will include a micro-computer, a modem of 
interconnectivity with other computers over networks, intranets, and the intemet, and be 
connectable to computer peripherals such as printers. Such capabiUties as near "video on 
demand" (NVOD), "video on demand", "access to the world wide web", "audio on demand", etc. 
will present the viewer with a plethora of information and bandwidth. 

As has become increasingly evident, information overload can actually reduce the 
usefiilness of the information delivered. Accordingly, a great challenge exists to provide an 
mterface that manages and provides an intelligent, user-friendly interface to the information 
available. 

Consequently, television schedule systems that are provided directly on the viewer's 
television screen have been developed to assist the viewer in sorting through these various 
programs and deteimining which programs to watch or record. One such television schedule 
system is disclosed in commonly assigned U.S. Patent No. 5,353,121 (Youi^ et al.), the 
complete disclosure of which is hereby incorporated by reference. In one embodiment of Young, 
the television schedule includes a series of menu screens having an airay of cells coiresponding 
to different television programs. The viewer may scroll through the cells to view which 
television progranos are being presented on various channels at various times. In addition, the 
viewer may select certain cells to obtain more information on the associated program or to pull 
up other submenus with additional options. 

The recent development of television schedule systems, such as the above described 
patent to Young, have created many new challenges. In particular, a viewer may wish to search 
for programs when the time or channel for broadcasting the program is unknown. In other cases, 
the user may not know the name of the program. 
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SUMMARY OF THE INVENTION 

According to one feature of the present invention, programs may be alphabetically 
searched by title. 

According to another aspect of the invention, program title infonnation, selected 
according to a selection symbol, and associated descriptive infonnation are displayed in response 
to viewer input. 

According to another aspect information, EPG functions may be performed based on 
interaction with a response screen. 

Other features and advantages of the invention will be apparent in view of the following 
detailed description and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. lA and B are schematic diagrams of screen displays for implementing an alpha 
sorting feature; 

Fig. 2 is a schematic diagram of a TV system; 

Fig. 3 is a block diagram of a hardware unit for generating an on-screen electronic 
programming guide (EPG); 

Fig. 4 is a schematic diagram of the hierarchical database utilized to generate the EPG; 

Figs. 5 to 10 are schematic diagrams of data structures in the database; 

Fig. 1 1 is a schematic diagram depicting the transmission of an EPG in a digital satellite 
system; and 

Fig. 12 is a flow chart depicting the operation of an embodiment of the alpha sorting 
function, 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Overview of the FPG Alp ha Sorting Feature 

A conventional electronic program guide (EPG) typically displays programming in a 
number of different formats, including a grid or matrix with channels listed vertically, times 
listed horizontally, and guide entries placed in the grid entries indexed by a particular channel 
and time. However, the present invention employs a different format that is particularly well 
suited to identify television programs arranged alphabetically by title. Figs. lA and IB depict a 
preferred embodiment of the invention, hi this format, the EPG 10 has a small window 12 
across which the letters of the alphabet scroll horizontally, a large window 1 8 that lies under 
window 12, and an area 20 adjacent to window 1 8 in which program details are displayed. Scroll 
command arrows 12 and 16 lie on the sides of wmdow 12. When a viewer moves an on-screen 
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cursor 22 over arrow 12 or 16 or enters a command by pressing a right or left arrow key on a 
remote controller, the letters of the alphabet pass across window 12-in ascending order if arrow 
16 is selected and in descending order if arrow 14 is selected. The titles of the television 
programs beginning with the letter appearing in window 12 are displayed in alphabetical order 
in a column in window 18. 

When a viewer moves cursor 22 over one of the titles in window 1 8 or enters a command 
by pressing ah up or down arrow key on the remote controller, the selected title is highlighted 
on the screen, for example by displaying the background 24 of the highlighted title. Details about 
the program having the highlighted title are displayed in area 20. Fig. 1 A illustrates the nature 
of the details in area 20 in the case when the program having the highlighted title has a single 
episode. Fig. IB illustrates the nature of the details in area 20 in the case when the program 
having the highlighted title has multiple episodes. Note that details, such as channel, day, and 
time, of unbighlighted titles are not displayed. Preferably, only the titles are displayed, so that 
there is ample space to display more details about the program having the highlighted title and 
the screen remains uncluttered by non-essential information. The titles in window 18 scroll 
vertically when the cursor reaches the top or the bottom of window 1 8, New titles can appear 
on the screen either one at a time or a page at a time. If the titles appear a page at a time, the 
range of titles on the page can be depicted in window 12, as illustrated in Figs. 1 A and IB, i.e., 
"A-An" depicted in window 12 for the titles "Abacus Rock" to "Antarctica: It's Really Cold" 
in window 18. Although the position of the highlighted title moves in the described 
embodiment, it could remain fixed in location, i.e., at the middle of the screen and the list of 
titles could scroll vertically to change the selected title. 

The contents of windows 12 and 18 could be linked unilaterally or bilaterally. In the 
unilateral case, when the viewer has scrolled through all the titles beginning with the letter 
appearing in window 12, the scrolling stops and another letter must be selected before the viewer 
can scroll through any other titles. In the bilateral case, when the viewer has scrolled through 
all the titles beginning with the letter appearing in window 12, the scrolling continue to titles 
beginning vrith the next letter and the next letter appears in window 12. Thus, in the bilateral 
case tiie viewer can navigate through the titles by either rapidly scroUii^ in window 12 or more 
slowly scrolling in window 1 8. In both cases, as the viewer scrolls through the titles, the details 
in area 20 change accordingly. 

Although window 12 used as described above is the preferred mode of selecting the list 
of titles displayed in window 18, the selection could be made in other ways. For example, the 
multiple character boxes disclosed in PCT Apphcation WO 96/17473 published on 6 June 1996 
could be used to select the list of titles. 
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The described program guide can be used in the same maimer as a grid or matrix guide 
to schedule programs for recording or watching or to tune the television receiver to a current 
program. The viewer simply highlights the title of the desired program in window 1 8 and then 
presses an appropriate key on the remote controller. Alternatively, icons could be displayed on 
the screen to enable the viewer to select the desired fimction with cursor 24. 

In a preferred embodiment, the EPG system includes a database (described in detail 
below) including a table of show title entries. This database is utilized to generate the 
programming grid. 

The sorting "alphabet" is not limited to the characters A-Z but may include any defmed 
initial characters in a database (such as 0-9) or divisions of the alphabet (such as Bl if there are 
too many "B"s to sort effectively). Special cases such as the upside-down question mark or 
exclamation point in Spanish-language titles or initial articles such as "The" can also be utilized 
as sorting symbols. 
nverview of an FPCi System 

In a preferred embodiment, the electronic program guide of the invention may be 
implemented either on a personal computer, a PCTV, a television connected to a set-top box, or 
a television includmg a custom board. However, the invention is not limited to any particular 
hardware configuration and will have increased utility as new combinations of computers and 
television systems are developed. In the following any of the above will sometimes be referred 
to as a "TV system". Block diagrams of representative TV systems are depicted in Fig. 2. Details 
of implementation are not depicted because the invention is not limited to any particular TV 
system. 

As is well known, the picture to be displayed may be transmitted as an analog signal, for 
example according to the NTSC standard utilized in the United States, or as a digital signal 
modulated onto an analog carrier. The signals may be received over a cable or via an antenna or 
satellite dish. Typically, television sets are designed to receive analog signals and computer 
display devices are designed to display pictures encoded in a digital format. However, the 
decoder system converts the digital data to an analog signal for display on a television set and 
TV modems can format analog TV signals for display on a monitor. 

In Fig. 2, analog or digital TV signals, received via cable 30, antenna 32, or satellite dish 
34, are provided to a television system. If the signal is from a digital broadcast service, then a 
decoder 36 converts the signal to baseband video and audio or channel 3/4 RF. If the signal is 
an analog signal it is passed through as a live video output. The television system 38, depending 
on its configuration, receives selected ones of the outputs and displays the received program. 
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A PCTV includes a TV card 40, connected to either live video, baseband video, or channel 
3/4 output, digitizes the video image and displays tlie. video image in a resizeable window on the 
computer monitor. The PCTV is also coupled to land telephone lines by a modem 42. 

If the received signal is an analog TV signal the TV card of the PCTV digitizes the analog 
signal and extracts included infomiation from the vertical blanking intervals. On the other hand, 
if the signal is a digital signal separate audio, video, VBI (vertical blanking information such as 
closed caption, teletext, and program related information), program guide, and conditional access 
information are provided as separate bitstreams. The video and audio bitstreams for programs 
are converted to a format for display and the program guide information is processed to forai a 
program guide database. The processor, executing software stored in memory, generates 
interactive electronic program guide images and images of received programs. Hie guide can be 
used to interact with and control programs displayed in the window. 

A television system configured to display an electronic program guide such as a guide 
provided by StarSight Telecast includes an on-screen display controller and other hardware 
described below. If a standard analog broadcast signal is received, program guide data is 
extracted fiom the VBI by a VBI data slicer and processed to form a program database. If a DBS 
digital signal is received, either fiom a satellite or cable, VBI and program data are provided in 
separate bit streams. The program guide images are either generated locally or remotely and 
provided to an on-screen display controller. Interactivity is provided via a remote control. 

Alternatively, the program guide can be displayed on a computer monitor that 
interactively controls the television set through, for example, an IR interface, including an IR 
blaster 44, to generate IR codes to control the television md/or a VCR. 

If the electronic guide database is generated locally, the system for creating the electronic 
programming guide must receive television schedule infomiation and process the received 
information to create a database. Thus, the system requires a data reception unit, a processor, 
memory to store program code and a database, an on-screen display generator (OSD), and a 
control interface for tuning to selected channels. 

In one preferred embodiment, the schedule information is transmitted as a set of short 
commands of specified formats. Dififercnt commands communicate information such as a show 
schedule for a given channel, the title of each show in the schedule, descriptions and information 
attributes about each show in the channel. Thus, information for a show to be broadcast at a 
particular time is transmitted in several commands. ID numbers in the commands facilitate 
organizing the information into a relational database utilizing database engine (DBE) software 
stored in memory and executed by the processor. 
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In a preferred embodiment, a board is included at a viewer's television set and the 
database is stored locally and commands are transmitted in the VBis of programming on a 
designated channel, for example PBS. An example of a board for receiving program guide 
information, generating program guide database, displaying the program guide, and interactively 
controlling the program guide is depicted in Fig. 3. The commands are transmitted to the board 
in the vertical blanking intervals of programming broadcast on a designated channel. 

Alternatively, the commands could be transmitted to the local unit over land telephone 
lines. Additionally, as described below, in some systems the database is built remotely and the 
guide itself is transmitted to the local unit 

The database enpie builds a hierarchical database in the RAM. The hierarchical structure 
of the database is depicted in Fig. 4. The database is structured internally as schedule data 
structures and theme data structures linked by handles and handle tables. Each handle is an index 
to a handle table which contains pointers to blocks of memory where items of the database are 
stored, 

In another embodiment, for example a DSS system, program guide data is transmitted as 
a bit stream that is processed by the database engine. 

Additionally, a N.E.W.S, (news, entertainment, weather, and sports) database has been 
developed. Commands including story text and story IDs are transmitted. Links from the 
prt)gram guide to stories related to a program can be created and the related stories can be 
accessed from the guide. 

An advertisement database is also created from commands including advertising text and 
logos including IDs for linking the ads to shows displayed in the EPG. The user may access the 
advertising information directly from the guide. 

An internet database is also created from commands including URLs to internet sites 
related to programs displayed on the EPG. If the viewer is viewing the EPG on a platform that 
is Web enabled, e.g., WebTV, a PC, or PCTV, then a linked site can be accessed directly from 
theEPG. 

Additionally, a gr^hics program module builds various displays utilizing schedule, show 
tide, and other information from the database. If the OSD controller operates in the character 
mode the display is a grid of character codes which are transferred to the OSD controller which 
generates the on-screen display. 

An input-response user interface program module responds to user input to generate new 
displays responsive to the particular input In one preferred embodiment the user utilizes an 
input device, e.g., a remote control, mouse, or keyboard, to place a pointer over a part of the 
cunent display and click. The input-respoiae module responds to the position of the pointer and 
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the particular display currently displayed to generate a responsive display or take a particular 
action. In another preferred embodiment the user interface responds to function buttons on a 
remote control. Specific examples will be described below. 

DETAILED DESCRIPTION OF THE EPG SYSTEM 
Rnard Description 

Fig. 3 is a block diagram an embodiment of the electronic hardware unit 52 utilized to 
perform the electronic on-screen schedule display and other fiinctions. The particular hardware 
unit 52 depicted is for TVRO (TV Receive Only) customers having home satellite dishes for 
television viewing. This unit is coupled in series with existing customer TVRO equipment. 

In Fig. 3, the unit receives Baseband Video in 123 from the customer TVRO system. The 
unit optionally outputs Baseband Video out 128 or channel 3/4 RF out 130. The unit includes an 
8-bit microprocessor 100, 64 bytes of code ROM 101, 512K of RAM 102 for program data 
storage, a custom gate array 103, segmented base registers 104 for fast memory data 
manipulation, security logic 106 for decoding incoming enciyptcd data, a serial bus 108 for 
display controller interface, serial bus 1 10 for inter-processor communication, watchdog timer 
1 12 for ciTor recovery, IR input 11 3, IR transmitter circuits 1 1 6 for TV, VCR control, IR output 
1 17, CRC-32 encoding and decoding logic 1 18, on-board power supply 120, video input 123, 
On-Screen Display Controller and Fonnatter 124, custom color converter 126, RF modulator 
127, choice of Baseband Video or RF outputs 128 or 130. 

The on-screen display controller and formatter (OSDCF) 124 functions as an I/O 
controller, an on-screen display controller (OSD), and also as a closed-caption data (CCD) VBI 
data slicer. The VBI (vertical blanking interval) is a dead space in a TV signal that allows a 
television signal to reposition the scanning electron beam from the bottom to the top of the 
screen. Digital data, for example close-captioned data, is modulated onto the carrier signal during 
the VBI. 

The OSDCF 124 includes an analog-to-digital converter (ADC) which digitizes the 
incoming baseband video and extracts digital information transmitted in the VBIs. As explained 
more fiiUy below, messages for transmission to the database a*e transmitted in the VBIs. These 
messages are transferred to the processor 100 which executes a database engine process to build 
or update the database. 

The OSD part of the OSDCF 124 includes cache memory, character memory, timing 
functions, and an external RAM. The OSD reads high level graphic commands sent from the 
processor 100 and stores graphic infonnation in the RAM. The OSD outputs red (R), green (G), 
blue (B), graphic data which is used to generate a local video signal. Depending on the state of 
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the user input interfece, described below, the OSD local "video output or the incoming live video 
will be displayed. 

Accordingly, screen display graphic data generated by the database engine is transferred 
to the RAM of the OSD which then generates a local video signal that causes the display screen 
to be displayed on the television screen. 

Scheduling Data Structures 

The DBE builds a hierarchical database in the RAM. The hieraichical structure of the 
database is depicted in Fig. 4. The database is structured internally as schedule data structures 
and theme data structures linked by handles and handle tables. Each handle is an index to a 
handle table which contains pomters to blocks of memory where structures of the database are 
stored. 

The hierarchy for the schedule data structures, in descending order, is: 

Channel Data^ Table: contains subscriber unit's list of channels; 

Show List: contains time slots for each show scheduled to be 

broadcast for a channel; 

Show Title; contains the title text and show title attributes; 

Show Description: contains show's ratings, attributes, and description text. 

A channel data table, depicted in Fig. 5A, is the highest data strocture in the hierarchy. 
This table includes an entry for each channel received by the subscriber unit 

The entries in the channel data table are changed infrequently and are determined by the 
location of the subscriber unit and type of services received. Each channel data table entry 
includes information concerning the channel and a handle to a show list handle table for the 
channel. 

The next data structure in the hierarchy is the show list depicted in Fig. 5B, The show list 
includes a start time typically being midnight GMT and 24 hours of scheduling. The channel's 
schedule is given by an ordered sequence of show slots, with a show slot for each show to be 
broadcast by a particular channel for a particular day. Each slot includes a duration, show title 
handle, and show description handle. Finding an entry corresponding to a given start time 
requires the entties to be scanned^ in order, from the beginning of show list and adding duration 
values. 

The database, when fully constructed, holds a week's worth of show lists for each channel. 
The days of the week are accessed by incrementing the show list handle by two bytes. The show 
lists are updated each day at midnight GMT, with the show Hst for the day just completed being 
deleted and the show list for same day next week being added to the database. 
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The next data structures in the schedule hierarchy are the show title entries, depicted in 
Fig. 5C, and show description entries, depicted in Fig. 5D. For a given show slot the show title 
entry and show description entry axe accessed utilizing the handles included in the slot. The show 
title and show description entries are stored in a memory pool divided into blocks. Each show 
title is identified by a unique 20-bit show identification number (SID) and each show description 
is identified by a unique 20-bit number assigned at the head end. Hie show title handles are 
based on the SID and the show title handles are offsets into a show title handle table. The entry 
in the show title table accessed by a particular show title handle includes the address of the first 
block in the memory pool where the show title entry is stored. Similarly, the show description 
handle table entry accessed by a show description handle stores the address of the first block in 
the memory pool where the show description entry is stored. 

Each show title entry includes a theme index ID and the text of the show title. Typically, 
a single show title entry will be referenced by many show lists for different channels, days, and 
times. Thus, by utilizing handles in the show lists all show lists reference a single show title entry 
in memory so that memory is efficiently used. Many show title entries have a long life because 
the show titles may be for series that are broadcast over long periods of time and may be 
referenced by many show lists since many shows are broadcast by multiple channels. 

Each show description entry includes a theme index ID, critic's rating, MPAA rating for 
the show, traits mask bits, year produced, and show description text. Show description entries 
tend to have a shorter life than show title entries because a description is only valid for a 
particular episode of a series. 

Schedule Search 

To obtain schedule information for a particular time and to display the schedule 
information in the programming grid requires the following steps. For each channel in the 
channel list, the show list for the day is accessed and scanned. Horizontal blocks for the channel 
are sized according to the duration of the show slots including and following the selected time. 
The show title entry referenced by each show slot is accessed and the show title is displayed in 
the horizontal block corresponding to the show slot 

Ad Data Structures 

An ad list data structure is similar to the show list. It includes a start time and 24 hours 
of ad scheduling. The ad Ust is regionalized and includes an ad slot for each ad to be broadcast 
for a given day. The ad slot includes a duration and an Ad ID utilized to access an ad entry. 
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Each add entry includes an ad banner text field, an ad text field, and a pointer to an ad 
logo, if appropriate. The ad logo includes a graphics file to be displayed with the ad. 
The ad entries include the ad banner text and ad text. 

Riiildin^? the Database 

The database is built by a database engine software module operating on the processor. 
Messages comprising discrete commands are received by the database engine. Examples of 
commands include a Region Command which specifies channels available for a particular 
subscriber unit to be included in the Channel Data Table; a Channel Data command including 
information utili2Bd to forai the entries m the Channel Data Table; and show list. Show Title, and 
Show Description commands including SIDs and DIDs referencing areas in memory. The 
database engine selects only show list Commands relevant to channels included in the Channel 
Table for further processing. 

The database engine creates storage locations in memory for all SIDs and DIDs included 
in any show list. Information included in commands having matching SIDs or DIDs is written 
to the referenced memoiy area. In practice the SIDs and DIDs are processed by a hashing system 
for more efficient searching. 

The messages may be transmitted to a subscriber unit in various ways. A system for 
receiviag messages in the VBIs of broadcast programming has been described above, hi a DBS 
system the messages may be transmitted in a dedicated bit stream. 

In a DBS system video baseband signals are digitized, compressed, and modulated onto 
analog carrier signals. Because of advances in the art of compression, a carrier once used to 
transmit a single program can now transmit four programs. Typically, in addition to video signals 
other bitstreams encoding information such as audio, VBI (vertical blanking information data 
such as closed caption and teletext), program guide informatidn, and conditional access 
information, are provided as sepaiate bitstreams, multiplexed into a composite bit stream, and 
modulated onto a earner signal. 

AUemalively, the database itself may be transmitted in a digital data stream. Typically, 
a digital data stream includes headers for classifying different portions of the data in the stream. 
The data stream transmitted fiom a satellite includes video data in the format specified by the 
Motion Pictures Expert Group (MPEG) standard, MPEG audio data, and EPG data. 

The MPEG video and audio data is decoded and transformed into signals which may be 
utilized by a television, monitor, or other display devices. The EPG data is stored in a buffer and 
utilized by a controller to generated an EPG display and to tune to correct programs specified 
by user input data. 
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For example, in DSS the program guide information is transmitted in blocks of 3 hours 
of progiamming for 36 channels. Programming is digitally modulated onto different bands. As 
depicted in Fig. 6, a satellite has several transponders 500 simultaneously transmitting on 
different bands. Several channels can be modulated onto a single band utilizing digital 
compression techniques. A bit stream including the current programming is carried by all bands. 
However, fijture programming for different blocks of channels is transmitted on different bands. 
The blocks are transmitted as a carousel or endless loop so that there may be a delay before a 
particular time band is received. 

A decoder at the viewer's location receives 1 6 carriers and controls a tuner/demodulator 
to select one carrier. Hie carrier is sampled, decoded, error-conected, and demultiplexed to 
separate the various bit streams. The decoder includes video decoder chips which decompress 
compressed video to reconstruct pictures of virtually any size. 

When the viewer accesses the guide the block for that time period is loaded into memory 
so that the user can interact with the guide. For a fliture tune and different channel there may be 
a time delay. For example, if the current programming block were B I and the block currently 
received is B4 the user must wait for blocks B5, B6, and B7, to be transmitted before the cunent 
programming can be received and displayed. The viewer would wait for a time delay equal to 
the sum of time durations for transmitting each block, i.e., d5+d6+d7. If the program guide block 
is modulated onto a dififctent band the cable box must tune to the band and wait until the desired 
block is transmitted on the carousel, so if the guide is accessed for foture programming thwe 
could be a delay. 

For cable the database is built at a programming data center and sent over land-lines to 
the cable head end. The cable company sends data any way it wants, e.g. VBls, satellite, digital, 
etc. 

Instead of processing the data at the viewer terminal as described above, all the data could 
be stored and processed at a central station, e.g., a head end, and called by the viewer terminal 
on a screen by screen basis. This requires of course a high speed backlink to the central station. 
Alternatively, some of the data could be stored and processed at the central station. 

Uses Interface 

The user interface takes remote control commands as its primary input. In one 
embodiment a user requests various functions by pressing function buttons on a remote control. 
In another embodiment, the GUI is utilized with different interactive regions on a displayed 
screen conesponding to different functions. The user moves the cursor over the interactive 
i^on coirespondii^ to a desired ftmction and selects the function to generate a command. The 
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particular form of entering a command is not critical and technology for utilizing voice 
commands may soon be available. 

The user interface receives commands and responds with a requested display screen and 
by performing the fiinction requested by the command. The function performed may be to 
perform an action such as recording a program, tuning to a channel, accessii^ a related internet 
site, purchasing a pay-per-view program, or purchasing merchandise. The data and format of 
each screen is dependent on the previous screen, time of day, the conteiits of the database, the 
command received, and other parameters. A state table is used to define the screen flow. 

For every defined screen, there is an entrance function, an exit function, an update 
function, and an array of request-handling functions. The entrance fimction is called when a state 
is first entered to collect all necessary data and format the screen. The exit fimction is called to 
release memory and data for the screen. The update function is called once per minute to update 
the screen time and to re-draw the screen if any information displayed on the screen needs to be 
updated. 

Once in a particular state, the table contains a reference to another software function 
corresponding to each key on the remote control or to each interactive region on the screen. 
These referenced functions will be executed whenever an associated remote control button is 
pressed or interactive region is selected. 

For example, if the user wishes to record a program, in the GUI embodiment, the viewer 
moves the cursor over the record interactive region which is then selected to request that the 
recording fimction be performed. A confirmation screen will then be generated. Once the user 
confirms the recording request, an entry is made in a recording queue. A record daemon is then 
called fi-om the real-time executive to examine the queue and manage recording functions. 

The screens are displayed by the on-screen display (OSD) controller based on graphic 
display commands issued by the database en^ne. Among the primitive commands needed to 
draw system display screens are the Erase Screen Command; Draw Rectangle Command; Save 
Rectai^e Command; Restore Rectangle Command; Move Rectangle Commands; Write ASCII 
String Command; and Draw Channel Icon Command. 

Each screen includes areas that are constant and bas«d on code and data stored in non- 
volatile memory and variable areas such as show titles and descriptions which utilize data stored 
in the database. As described above in the description of the database engine, the database is 
structured to facilitate efficient searching for information, generally in the form of ASCII text 
strings, stored in the database. Additionally, graphics files are also being stored in the database 
to be displayed in windows of the display screen. 
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DETAILED DESCRIPTION OF THE ALPHA SORTING FUNCTION 

Fig, 7 is a flow chart depicting the steps of performing the alpha sorting function. As 
represented by a block 26, window 12 is displayed as a letter selection input. As depicted in Figs. 
lA and IB, and described above, a GUI is utilized which preferably includes scroll buttons to 
move forward and backward through the alphabet. The scroll buttons are interactive regions 
activated by the user to scroll through the alphabet to select a particular letter. 

When a letter is selected, as represented by a block 27, the processor executes software, 
as represented by a block 28, to sort the show list entries and select those entries having the 
selected letter as the first letter in the entry. If desired, all the show list entries could be 
alphabetized in advance to speed up the selection of the titles after the first letter is entered. The 
other tables in the database are then utilized, as described above, to generate details, i.e., 
descriptive information, such as channel, time of broadcast, and show summaries associated with 
each selected show title entry. 

An alphabetical program guide is then built as depicted in Figs. 1 A and IB displaying the 
show title entries beginning with the selected letter. The list of titles in area 18 is in columnar 
form on a background of tiles, one tile for each title. One of the tiles is changed in color or 
shading fix)m the others, by cursor 22 to highlight the title overlying the tile. The details of the 
program having the highlighted title are recovered from the EPG data base stored in RAM, as 
represented by a block 29. As represented by a block 30, the selected show titles are displayed 
in window 18 and details of program of the highlighted show title are displayed in area 30. If the 
sorting fiinction is performed in advance, the titles displayed in window 1 8 could change on "on 
the fly" as different letters are displayed in window 12. Alternatively, the titles displayed in 
window 1 S could appear after a delay if the sorting fimction is performed in real time each time 
a new letter appears in window 12. If a highlighted show title is scheduled to be broadcast 
multiple times then the episodes are listed in area 30, as depicted in Fig. IB. 

To schedule a program having a highlighted title for recording or watching or some other 
EPG action, the viewer inVokeS a pop-up menu listing the choices of EPG actions by pressing 
a key on the remote controller or clicking or an on-screen icon. When the selects a choice fi»m 
the pop-up menu, the selected EPG action is canied out. 

The invention has been described with reference to the preferred embodiments. 
Alternatives and substitutions will now be apparent to persons of skill in the art. For example, 
although the preferred embodiment utilizes a television system the invention is applicable to a 
PC system. Additionally, the particular structure of the database is not critical to the invention. 
Numerous techniques exist for searching and sorting database entries to form a list in 
alphabetical order and these techniques can be used with the present invention. 
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WHAT IS CLAIMED IS: 

1 . A method of providing program scheduling information to assi st in selecting video 
programming, said method comprising: 

displaying an alpha-sortmg screen having a selection area for selecting a sorting symbol; 

responding to a selected sorting symbol to generate a list of program titles identified by 
the selected sorting symbol; 

generating descriptive infonnation associated with each program title in the list; and 

displaying a response scr^n including said list of program titles and said associated 
descriptive information. 

2. The method of claim 1 wherein: 

said sorting symbols are alphanumeric symbols; and infonnation indicating when an 
associated program is to be broadcast and channel infomaation indicating the charmel on which 
an associated program will be broadcast. 

3 . The method of claim 1 further comprising the steps of: 

displaying an action pop-up window when a displayed program title is selected; and 
responding to user iap\A to perfoim an action in said action pop-up window. 

4. An electronic program guide (EPG) comprising: 

means for storing EPG data including titles of television programs and details about the 
television programs; 

means for displaying one or more letters of the alphabet in a first area of a display screen; 

means for recovering from the stored EPG data and displaying in a second area of the 
screen a list of titles beginning with the one or more letters displayed in the first area; 

means for selectively highlighting one of the titles displayed in the second area; and 

means for displaying in a third area of the screen details of the program having the 
highlighted title. 

5 . The EPG of claim 4 additionally comprising means upon command for scheduling 
the program having the highlighted title for recording or watching. 

6. The EPG of claim 4 additionally comprising means for scrolling the titles displayed 
in the second area. 
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7. A method for selecting television programs from a data base including titles and 
details of the programs, the method comprising the steps of: 

selecting a letter of the alphabet; 

displaying titles in the data base that begin with the selected letter; 
highlighting one of the displayed titles; and 

displaying details of the program having the hi^Iighted title without displaying details 
of any of the other displayed titles. 

8. The method of claim 7 in which the selecting step comprises scrolling the letters 
of the alphabet across a small window. 

9. The method of claun 7 in which the selecting step comprises scrolling die letters 
of the alphabet across a small window horizontally. 

10. Hie method of claim 7 additionally comprising the step of scrolling the titles in the 
data base that are displayed. 

1 1 . The m^od of claim 7 in which the titles of the data base are arranged in pages and 
the selecting step displays the beginning letter or letters of the first title and the last title on a 
page. 

12. The method of claim 1 1 additionally comprising the step of changing the displayed 
titles a page at a time as the selecting step changes the begiiming letter or letters of the first title 
and the last title on a page. 



-15- 



wo 99/30492 



PCT/US9S/26175 




wo 99/30492 



2/11 



PCT/US98/26175 




wo 99/30492 



PCT/US98/26175 




wo 99/30492 



PCT/US98/26175 



4/11 




wo 99/30492 



PCT/US98/26175 



5/11 



CKANNEl 
DATA TABLE 



Channef ID 



Sho«!ist Handle 
Table Hondlt 



SHOWLIST 
HANDLE TABLE 



nil 

Monday ShowIistHonftj — 



Tuesday 



Sunday 
Showlist Handle 



SHOWLIST 



OiEF 



Tifle Entry 
Handle 



Desc. Entry 
Hondie 



Gop ID 



OiFF 



SID HASH 
TABLE 



SHOW TITLE 
HANDLE TABLE 



SHOW TITLE ENTRY 











Show Title Hondie 
Table Handle 


12 MSB SIO 


Show Title 
Entry Hondie 








DID HASH 
TABLE 




SHOW DESC 
HANDLE TABLE 




J 




Show Desc Handle 
Toble Handle 




5 HS6 DID 


Show Desc Entry 
Handle 





Ref CliT 



Theme ID 



Ted 



SHO W DESC. ENT RY 

Ref CNT 
Theme ID 
Text 



wo 99/30492 



PCT/US98a6I75 



6/11 



CHANNEL DATA TABLE 







6|5I4|3|2| 1 


1^ 




0x00 


nPE«Oxoi 




0x01 


N6R BLOCKS 




0i02 


0x00 




0x03 


NOR CHANNELS 




0x04 


JKSB 


CHANNEL 10 


LSB 


0x00 


0x06 


dpfI 


ICFlMOF^^MNF tTMSB 


0x02 


0x07 


TUNE CHANNEL N6R 


0x03 


0x08 


TRANSPONDER NBA 


0x04 


0x09 


SATELLITE NBR 


0x05 


OxOA 




SOURCE 1 CHANNEL TYPEINHSB 


0x06 


OxQB 


NATIVE CHANNEL NBR 


0x07 


OxOC 


NAME MASK BITS 


0x08 


OxOD 


FAVORITES LINK 


0x09 


OxOE 


HS8 


SHOWLIST HANDLE TABLE 
HANDLE 


LSB 


OxOA 


0x10 


MSB 






OxOC 






NAME 
AFFILIATION 
STRING 












LST 




0x18 


MSB 


DUPLICATE CHANNELS 
HANDLE 


LST 


0x14 



FIG. 5. 



PCT/US98y26175 







SHOW LIST 






7 1 


6 1 5 1 4 1 3 1 2 1 I 1 0 




0x00 


TYPE=0x02 




0x01 


N6R BLOCKS 




UillC 


m 


VERSION 




0x03 


MSB 


START TIME GMT 

LSF 




0x07 


START DEUMITER--0XEE 




0x08 




0x00 


0x09 


OURATION 


0x01 


OxOA 


NSB 


SHOW TITLE HANDLE — 


0x02 


OxOC 


MSB 


SHOW DESCRIPTION HANDLE j-gg- 


0x04 


OxOE 


JtSB 


GROUP ID ^ 


Oxoe 



EIIDDELIHITEIl'OXFF 



F/G. 6. 



PCT/US98/26175 



OlOO 



0i02 



0i03 



0x05 _ 



SHOW TITLE ENTRY 

jjALii±LlL2JJ_L0. 



TYPE'OiSOSBR BLOCKS 



REFEREHCE COUHT 



THEME WDEX ID ^ 



— SHOW TITLE TEXT — 



OiOO 



OiOl SHPFiCCFlSFfrl/ClRFIflEFCIffHSBs 



0i02 
0i03 

0x05 
0x06 
0x07 
OiOfi 



F/a T, 

SHOW DESCRIPTION ENTRY 
7 I 6 I 51 4 t 3t 2 I i lO 



TYPE'OiSQ NBR BLOCKS 



REFERENCE COUNT 



— THEME INDEX ID 



CftlTICS RATING! "~HPAA 
TRAITS MASK 



YEAR PRODUCED 



SHOW DESCRIPTION TEXT 



FiG, & 



wo 99/30492 



PCT/US98/26175 



9/11 



THEME CATEGORY TABLE 





T| 


6 1 5 i 4 1 3 [2 1 1 




(hOO 


nPE-- 0x05 


UIUI 


MBR BLOCKS 


0x02 


VERSION 


0x03 


NBR THEME CATEGORIES 


0i04 


THEHE CATEGORY ID 


0i05 


ATTRiBUTES FLAG 


0i06 


KSB 


TKENE SUBCATEGORY 




OiOT 




HANDLE TABLE 


LSB 


0x08 


CATEGORY NAME LENGTH 


0x09 


MSB 










TWEHE 








CATEGORY 




OxOM 


F 


NAME 


q 







THEHE SUBCATEGORY TABLE 






7 1 


6 1 5 ! 4 1 3 1 2 t 1 


|o 


0x00 


TYPE =0x06 


OiOl 


NBR BLOCKS 


Di02 


THEHE CATEGORY 10 


0x05 


NBR THEHE SUBCATEGORIES 


0x04 


THEHE SUBCATEGORt ENTRY LENGTH (m) 


0x05 


ATTRIBUTES FLAG 


0x06 


m 


NBR THEME INDEOIESfk) 




0x07 


HSB 


THEHE ID 1 


LSB 


0x09 


MSB 


THEHE 10 2 


LSB" 










6*2k 


MSB 


THEME 10 k 


lii" 


8*2k 


MSB 


THEME 
SUBCATEGORY 


M 


Dim 




NAME 


IsF 



wo 99/30492 



10/11 



PCTAJS98/26I75 




FI& U. 



wo 99/30492 



11/11 



PCT/US98/26175 



FIG. 12 



DISPLAY LETTER 

SELECTION 
INPUT SCREEN 



SELECT LETTER 
i 



SORT SHOW TITLE 
ENTRIES TO SELECT 
ENTRIES BEGINNING 
WITH SELECTED LETTER 
I 



-26 



'27 



-28 



RECOVER DETAILS FOR 
HIGHLIGHTED SHOW | — 29 
TITLE 



T 

GENERATE AND DISPLAY 
SELECTED SHOW TITLES 
AND DETAILS OF 
HIGHLIGHTED TITLE 



INTERNATIONAL SEARCH REPORT 



Ititeniiiii<»ial »p|>«eaU«i No. 
PCT/US98/26I75 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :H04N 7/10. 5/44S. 7/08 

US CL :348/6. 563. 473. 906 , 

I Accoriipg CO tniefnational Patent Clawificaaon (IPC) or to boch naUonal dasrification and IPC 

B. FIELDS SEARCHED , 

Mininuan documentauon seardwd (claasificstion system foUowed by cbusTioiiicm symbols) 

U.S. : 348/6, 563. 473. 906 
Documeittation searchwl other than miaimum docunwniation to the crtea that such documenB are included ia the fieMa seaicbed 

Electronic ckia base comidted duiing the inieniatioiial search (oame of data base and. where ptaeticable, search tenns used) 



C. DOCUME.NTS CONSIDERED TO BE RELEVANT 


Category* 


Cit«ioa of document, with jnditatioa. where appropriate, of the relevant passages 


IMevant to claim No. 


X 
X 


US 5,850,218 A {LAJOIE et al) 15 December 1998, Fig. 28; Fig. 
22; col. 27 , lines 64-66 thru col. 28, lines 1-26; col. 31, lines 1-67 

US 5,629,733 A (YOUMAN, et al) 13 May 1997, Fig. 38D; Fig. 
38E; col. 31, lines 1-66 thru col. 32, lines 1-16; col. 17, lines 60- 
67; col. 18, lines 33-45; 


1-12 
1-12 


Further dixumerts are listed in the coatinnatiott of Box C. See patent fanuiy annex. 


•A- .locumMii defining Oi. gmtwl lutt of th« lit wh«* ii not coniitlenii |h* (srinnpli or (hny undtflyiug tho inTmiion 

ID bi of ijuniculir nhvtnc* (tqnim f lit 1 Ow cbintd uiv«aiian unaot ba 


^ V L .u -1 rl.inf.l or whuh il *■ <io«m«tt » "I™ 

T,' ilooBmMll wtuch^may throw doubB on ot^*^ 

•n- .locunum retaiinn to m onl tosloiiBe. »•.. erf.*rtioo or olhM oombmiii wi«h OM « »•« oth« «eh doeiBem. tueh •onboullieil 

rMini obrioai Id ■ ptnen ikillod in iln art 
•p> iieciinwi published prior u>tb«intui»iia)iiiniii«da»)iutl*«i!rthw docmntnt inintxt of tlu lun* puui family 


Dale of the actual con^letion of the intcriBtional search 
14 MARCH 1999 


Date of mailing of the international search report 

05 APR 1999 


Name and mailing address of the IS A/ US 
Commissioner ot Patents and Ttademmks 

Box per 

WuhingloiL D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer 

REUBEN BROWN 
Telephone No, (703) 305-2399 





Form PCT/ ISA/2 10 (second riifiet)(July 1992) * 



(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



Id Intellectual Property Organization 

International Bureau 



lillllililliillliilKIUiliiiilllll 



(43) International Publication Date (10) International Publication Number 

28 June 2001 (28.06.2001) pCT WO 01/47238 A2 



(51) Intematioiial Patent Classificatioii^: H04N 

(21) International AppUcation Number: PCT/USOOl/35152 

(22) International Filing Date: 

20 Decentbw 2000 (20. 12.2000) 

(25) Piling Language: Rnglisb 

(26) Publication Language: English 

(30) Priority Data: 

60/171,829 21 Decemb«a: 1999(21.12.1999) US 



(71) Applicant (far. all designated States except US}: TIVO, 
INC. [USrtJS]; 2160 Gold Street, P.O. Box 21fi0. Alviso, 
CA 95002-2160 (US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US onfy): BEACH, Brian 
= [US/US]; 326 Mcjreno Drive, Santa Cruz, OA 95060 (US). 
B WATERMAN, Alan [US/US]; 112 Cbeny Wood Court, 
= LosCalo3.CA95030(US>. 



(74) Agents: GLENN, Michael et aL; Gaenn Patent Group, 
Suite L., 3475 Edison Way, Menlo Parte, OA 94025 (US). 

(81) Designated States (rudionai)', AE, AL, AM, AT, AU, AZ, 
BA, BE, BG, BR, BY, CA, CH, CN, OR, CU, CZ, DE, DK. 
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN. B, JP. KE. KG, KP, KR. KZ, LC, LK, LR, LS, LT, LU. 
LV. MA, MD, MG, MK, MN, MW, MX, NO, N2, PL. FT, 
RO, RU, SD, SE, SG, SI. SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW, 



(84) Designated States (regional): AEIPO patent (GH, GM, 
KE, LS, MW. MZ. SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, B Y, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, H, ER, GB, GR, IE, 
IT, LU. MC NL, PT, SE. TR), OAPI patent (BF, BJ, CF, 
CG, a, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Publisbed: 

— Witkout international search report and to be republished 
tpcMj receipt cf that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
mng of each regular issue of the PCT Gazette. 



00 



Q (57) Abstract: In an interactive network-based personal video recording system, a user interface is provided that allows viewers to 
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* and key workd. 'Viewer interaction is by way of a remote comtmL unit 
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DISTRIBUTED, INTERACTIVE TELEVISION PROGRAM 
GUIDE; SYSTEM AND METHOD 

BACKGROUND OF THE INVENTION 

5 

FIELD OF THE INVENTION 
The invention relates generally to a network-based video recording system. 
More particularly, the invention relates to a method and apparatus for 
searching a client-side database of program guide information to identify 
10 program items of interest. 

DESCRIPTION OF RELATED ART 
The number of programming options available to television viewers is 
constantly increasing, with television programming now available from the 

15 major networks, cable channels, satellite, pay-per-view, community access 
television, and so on. Paralleling this growing availability of television 
programming is a decrease in the amount of leisure time viewers have for 
watching television; due to job demands, time spent commuting, family 
responsibilities and the like. Because of these severe schedule constraints, 

20 the complaint is pervasive among viewers that 'There's nothing on" when 
they do have time for television viewing, in spite of the unprecedented 
availability of television entertainment. This complaint is more a result of the 
difficulty of matching one's own schedule to network television schedules 
than it is due to quality or availability of television programming. The ability 

25 provided by VCR's and other recording devices to make automatic, 
unattended recordings of television programs has freed viewers from the 
dictates of network scheduling. 

However, the viewer is still faced with the time-consuming chore of 
30 examining schedules for literally hundreds of television channels to identify 
programs of interest. As a result, electronic program guides have been 
developed to help viewers deal with the mass of programming information. 
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Typically, such guides are provided in cable and satellite television 
environments. The program informcition is presented in a grid fomiat, 
organized by time slot and channel. The guide is displayed by scrolling 
across the screen. However, these guides are not interactive; they cannot be 
5 searched, nor can the viewer control the display of hnformation in any way. 
The viewer must simply passively watch the information scroll by, hoping that 
something useful or interesting will pass by. 

Searchable program guides are now available. For example, S. Schein, J. 

10 Leftwich, Method and apparatus for searching a guide using program 
' characteristics, U.S. Patent No. 6,133,909 (October 17, 2000) describe a 
searchable program guide that allows a viewer to search according to 
program attributes such as actors or directors. The guide described by 
Schein, et al. eases the viewer's task of locating programs of interest. 

15 Unfortunately, the described guide only allows the user to search the guide 
according to indexed attributes, such as actor or director. However, indexed 
attributes often fail to anticipate a -user's search behavior. Thus, Schein, ef 
al. do not provide the user with any way to search outside of those indexed 
attributes. 

20 

From the foregoing, it is apparent that an interactive program guide that 
affords the viewer more flexible search options would be a significant 
technological advance. 

25 

SUMMARY OF THE INVENTION 

The invention provides a method and apparatus for searching a database of 
program infomnation in an interactive, network-based video recording 
30 system, in order to identify programs of interest. A viewer enters search terms 
using a virtual alphanumeric keypad displayed in a viewer interface by 
means of a remote control. The viewer may search according to program 
title, indexed attributes such as category, actor, and director; or a key word 
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search allows the viewer to search by program content or subject matter. A 
prefix matching capability provides a type-ahead feature, so that search 
terms may be rapidly located in the appropriate index simply by entering one 
or more of the leading characters of the search temn. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a block diagram of an interactive, network-based video 
10 recording system, according to the invention; 

Figure 2 shows a top-level screen of a viewer interface for searching an 
interactive program guide, according to the invention; 

15 Figure 3 shows a screen from the viewer interface of Figure 2 for searching 
by title, according to the invention; 

Figure 4 shows an alphanumeric keypad for searching by title, according to 
the invention; 

20 

Figure 5 shows an alphanumeric keypad for searching by actor name, 
according to the invention; 

Figure 6 shows a category list for narrowing an actor name search, 
25 according to the invention; 

Figure 7 shows an alphanumeric keypad for searching by keyword, 
according to the invention; and 

30 Figure 8 shows a category list for narrowing a keyword search, according to 
the invention. 
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DETAILED DESCRIPTION 

In an interactive, network-based video recording systenn, a searchable 
program guide is provided to facilitate the task of identifying programs of 
5 interest by the viewer. As shown In Figure 1, a viewer interface 1 to a client 
unit 3 provides a series of interactive screens that incorporate interface 
elements such as text boxes, searchable lists, selection bars, and 
alphanumeric keypads. The viewer navigates the interface and generally 
interacts with the system by means of a hand-held remote control 4 that 

10 communicates with the client unit by means of a data signal 5. In the 
preferred embodiment, the data signal is embedded in an IR carrier signal, 
but other carrier signals known to those skilled in the art of wireless data 
transfer would also be suitable. Typically, the interface is displayed on the 
screen of a television set 2 connected to the client unit. However, other 

1 5 display means would also be suitable. The client unit is in periodic contact 6 
(the arrows denoting the network connection are dashed to indicate the 
intermittent nature of the connection) with a server 7, during which time, 
current program Information, originating from a vendor, is downloaded to the 
client unit. After downloading, the program information Is imported into a 

20 database application resident on a fixed storage medium such as a disk 
drive. The current embodiment of the invention employs an object-oriented 
database application, but other types of database applications, such as 
relational databases, would also be suitable. 

25 Referring now to Figure 2, shown is a top-level screen 20 to the search 
interface. A selection bar 21 highlights the various search options available. 
The first option 22, allows the viewer to search the program guide according 
to program title. A second option 23, allows the user to create search 
profiles that search according to actor name, director name, category and 

30 key word. In addition, other search options are possible. For example, 
expanded search functionality may include indices for year of release, 
language, choreographer, or any other program attribute that could be 
indexed. Navigating arrows 24 advise the viewer of the navigation options 
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available. For example, in Figure 2, a 'right' arrow 24a navigates \he viewer 
to a screen (Figure 3) for searching by title; a 'down' arrow 24b allows the 
viewer to scroll through the list of provided options; and a 'left' arrow 24c 
navigates the viewer back to the previous screen, if the selection bar were 
5 positioned farther down in the list of options, an 'up' arrow (not shown) would 
permit the viewer to scroll up the list. The 'up,' 'down,' 'right' and 'left' arrows 
are operated by pressing corresponding buttons on the handheld remote 
control 4. In the example of Figure 2, the viewer selects 'Search by title' 22. 

10 Referring now to Figure 3, a screen 30 is shown that gives the viewer the 
option of narrowing a title search according to program category, or not, 
according to the viewer's need or desire. By selecting the 'all programs' 
option, the search is performed in the entire program database. Selecting a 
category 32, limits the search to programs defined by the corresponding 

15 category descriptor. Limiting a search by category would be most useful 
when the viewer is browsing for a program of particular type. If the viewer 
desired to maximize retrieval, or if they were searching for a specific program 
for which they knew at least a portion of the title, limiting by program category 
might be less useful. 

20 

After choosing a category, the user is navigated to a screen as shown In 
Figure 4. Shown is a screen 40 displaying a virtual alphanumeric keyboard 
41 and a text box 44. The viewer uses the navigation controls (not shown) on 
the remote control to position a selection marquee 48 around the character 

25 of choice. When the selection marquee is properly positioned at the desired 
character, the viewer presses a 'select' button, upon which the selected 
character appears in the text box 44. The viewer continues selecting 
characters, until they have entered at least a portion of the program title in 
the text box. 'Clear,' 'space' and 'delete' functions 45, 46 and 47, 

30 respectively, are provided for clearing the box, inserting a space between 
words, and deleting single characters. Prefix matching gives the screen a 
type-ahead capability. Thus, as the viewer enters characters, the title list 42 
automatically scrolls to the program items having prefixes that match the 
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character string entered by the viewer. As described previously, the 
directional arrows 24a - d advise the user of the navigation options available 
to them. As shown in Figure 4, the selection marquee is positioned around 
the character T in the rightmost column of the keypad 41 . In this case, 
5 navigating to the right would cause focus to shift from the l<eypad to the title 
list 42. 'Up' and 'down' arrows 43a and b indicate that the viewer may scroll 
up or down in the title list. 

As described above, the viewer may create search profiles in which they 
10 search according to indexed program attributes or l<eywords. Program 
attributes may include actor name, director name, category, choreographer, 
language, year of release, and the like. Figure 5 shows a screen 50 for 
searching according to actor name. It should be noted that searching 
according to indexed attributes or key word requires the creation of a search 
15 profile. When the search profile is created, it may be saved and named. 
Interaction with the search screen 50 is analogous to that previously 
described for the title entry screen, thus it will not be furttier descril>ed. As 
Figure 6 shows, following entry of an actor name, a screen 60 allows the 
user to narrow a search according to category, if desired. Another set of 
20 screens (not shown) is provided for searching according to director name. 
Their appearance and function is analogous to those for searching 
according to actor name, thus they will not be further described. 

Figures 7 and 8 show screens 70 and 80 for searching according to key 
25 word and narrowing according to category, respectively. As previously 
described, keyword searching requires the creation of a search profile. As 
will be described below, key words are extracted from actor and director 
names, titles and a narrative program description. 

30 The key word search feature is highly advantageous in that it provides an 
important additional access point not found in conventional program guides. 
It is a well-known problem to those skilled in the design of publicly 
accessible information retrieval systems that it is impossible to anticipate a 
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user's search behavior with complete certainty. Thus, no matter how skillfully 
indexed an information base may be, it will be unable to accommodate the 
information-seeking behavior of all users. Therefore, to provide a system that 
delivers maximum serviceability to its constituency, it is highly desirable to 
5 provide as many different access points as possible. By including a key word 
search feature, the cun-ent invention provides an important, highly flexible 
means of accessing program content and subject matter outside of the 
Indexed attributes. 

10 The method of interacting with the key word search screens is exactly 
analogous to the screens previously described. Thus, they will not be further 
described. 

15 INDEXING 

As previously noted, the video recording system of the present invention is 
network-based, consisting of a central server, and a plurality of client units, 
each client being in periodic communication with the server. In the preferred 
embodiment of the invention, the network connection is a dial-up connection 

20 over a publicly available telecommunication network. However, other 
network connections, a wireless connection, for example, would be equally 
suitable. In the preferred embodiment of the invention, the client is in 
communication with the server for a brief period on a daily basis. During the 
daily connection period, the client downloads current program guide data. 

25 The downloaded program information is imported into an object-oriented 
database resident on the client. As previously indicated, when a viewer 
searches the database to find programs of interest, they may search by 
program name, by indexed attributes such as actor name or director name; 
and by keyword. A direct, sequential search of the records in the database 

30 objects would be prohibitively time-consuming and would waste system 
resources, unfavorably affecting the usability of the program guide. Thus, the 
database is indexed, and searches are conducted on the provided index 
files, greatly improving search efficiency. 
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While the database may include other objects, the title search feature is 
concerned primarily with the 'Series' object. The attribute search and key 
word search features are concerned primarily with the 'Prograrn' object. The 
5 'Series' object includes a record for each television series. For the title 
search, the most important field of the 'Series' object is the series Title' field. 
The attribute search and the key word search are concerned primarily with 
the 'Program' object. The 'Program' object includes a record for each 
individual program item, where an individual program item might be a single 
1 0 episode of a series, for example. The' Program' object includes at least the 
following fields: 

• Title; 

• Episode title; 

• Description; 
15 • Actors 

• Hosts; 

• Guest stars; and 

• Directors. 



20 The above list is not intended to be limiting. Other record configurations 
consistent with the spirit and scope of the invention are possible. Information 
is extracted from the individual records and assembled into a series of index 
files. For the title search feature, a Title' index is constructed. For the 
attribute search feature, 'Actor' and 'Director' indices are built. Finally, for the 

25 key word search, a 'Key word' index and a Title word' index are provided. 



Generally, the process of indexing the database includes the following steps: 

• Extracting index tenns from the database records; 

• Constructing intemiediate files from the extracted index temns; 
30 • Creating raw, unsorted index files from the intermediate files; 

• Sorting the raw index files; and 

• Compressing the sorted files to form final index files. 
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The several steps of the indexing process are described in greater detail 
below. 

5 For the 'Title' index, the entire series title is extracted as a text string from the 
'Title' field of each 'Series' record, with each text string constituting a 
separate index term, or key. 

For the 'Actor' index, each name is extracted from the 'Actors,' 'Hosts' and 
10 'Guest stars' fields of the 'Program' records, with each name from each 
record constituting a separate actor key. Similarly, for the 'Director' index, 
each name is extracted from the 'Directors' field, with each name from each 
record constituting a separate director key. 

1 5 For the 'Title word' index, each separate word, having a length of at least two 
characters, of each title from both the 'Title' and 'Episode title' fields is 
extracted, with each separate word constituting a separate title word. For the 
'Key word' index, each separate word having a length of at ieast two 
characters is extracted from the 'Description' field, with each occurrence of 

20 each word constituting a separate key word. 

Following key extraction, the keys are assembled into intermediate files: one 
for each of 'Ttitle,' 'Actor,' 'Director,' 'Title word' and 'Key word'. The 'Title' 
intermediate file includes the 'Title' keys, the 'Actor" intermediate file includes 

25 the 'Actor,' 'Host' and 'Guest star' keys, and the 'Director' intermediate file 
includes the 'Director' keys, with the names in the 'Actor' and 'Director' keys 
listed directory style: last name and first name, separated by a comma. The 
'Title word' file includes the title words extracted form the 'Title' and 'Episode 
title' fields of the 'Program' object. The 'Key word' file, however, is 

30 constructed differently from the previous intermediate files. Each key word 
forms a separate entry in the 'Key word' file. Additionally, actor names are 
incorporated into the 'Key word' index. The actor names are parsed into 
separate first and last names, and then added to the 'Key word' intermediate 
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file. Thus the 'Key word' fi e includes the words from the,' 'Description' field 
and the name words from the 'Actors,' 'Hosts' and 'Guest stars' fields. The 
end result of this step is an intermediate file for each of 'Title,' 'Actor,' 
'Director,' Title word' and 'Key word,' each comprising a simple listing of the 
5 respective keys or index tenns, in a text file. 

The intermediate files are subsequently used to build raw, unsorted index 
files. Each key of the Intermediate files described above is paired with a 
program identifier that corresponds to the record that the key originated from. 

10 The program identifier is a system-generated, alphanumeric identifier, 
distinct from the program identifiers assigned by commercial programming 
infomiation vendors such as TRIBUNE MEDIA SERVICES, The raw index 
files take the form of delimited text files; however other data structures, such 
as tables, would be equally suitable. In the preferred embodiment of the 

15 invention, the files are formatted as follows: 

<KEY><TAB><PROG iD> 

20 

<KEY> <TAB> <PROG 1D>. 

25 

As will be described further below, a binary search algorithm is employed to 
search the indices, requiring that the index be sorted. Thus, the raw index 
files are sorted on the keys. 

30 The sorted index files are subsequently compressed by eliminating 
redundant keys, so that each distinct key is paired with a list of the program 
identifiers corresponding to each occurrence of the key in the database. In 
the preferred embodiment of the invention, the compressed index files are 
also delimited text files, formatted as follows; 

35 
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CAT 

LASER 

STAR 

TREK 



<TAB> <ID„ ID2 tD^,> 

<TAB> <ID„1D2, ...JDn> 
<TAB> <ID„ ID^, 1D^> 
<TAB> <ID„ ID2 ID^,>, 



5 



Where 'cat,' 'laser,' 'star' and 'trek' might be title words or key words and 
'ID1, IDj, ID^,' is a list of program identifiers for each unique key. 

SEARCH ALGORFTHM 

10 A search engine employing a binary search algorithm is used to search the 
various indices. In general, the binary algorithm begins with an interval 
covering the whole search space. The search space is repeatedly divided in 
half according to how the search value compares with the middle element. If 
the search value is less than the item in the middle of the interval, the interval 

15 is narrowed to the lower half; otherwise it is narrowed to the other half. The 
operation is performed until the search value is found or the interval is 
empty. 

As described above, the key word search includes title words. Therefore, 
20 during a key word search, a binary search of both the 'Keyword' Index and 
the 'Title word' Index is performed. 

Although the invention has been described herein with reference to certain 
preferred embodiments, one skilled in the art will readily appreciate that 
25 other applications may be substituted without departing from the spirit and 
scope of the present invention. Accordingly, the Invention should only be 
limited by the Claims Included below. 
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CLAIMS 

What is claimed is: 

5 

1.. A system for searching a distributed, interactive television program 
guide database, wtierein a viewer searches said database to identify 
programs of interest, said system comprising: 
a server; 

10 a client, wherein said client is in periodic communication with said 

server, and wherein said client downloads current program information from 

said server; 

a program guide database resident on said client, wherein said 
program information is imported into said database; 
15 an interactive viewer interface displayed on a display means in 

communication with said client; 

means for interacting with said viewer interface by said viewer; 
means for searching said database according to program title; 
means for searching said database according to indexed program 
20 attributes; and 

means for searching said database according to key words. 

2. The system of Claim 1, wherein said system is a component of an 
interactive, network-based video recording system. 

25 

3. The system of Claim 1, wherein said interface comprises a plurality of 
screens having interface elements for navigation, entering search values 
and displaying search results. 



30 



4. The systenn of Claim 3, wherein said means for interacting with said 
Interface comprises a remote control unit, said remote control unit 
communicating with said client by means of a data signal. 
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5. The system of Claim 4, wherein said data signal is embedded in a 
carrier signal. 

6. The system of Claim 4, wherein said means for searching said 
5 database according to program title comprises a screen for optionally 

selecting a program category. 

7. The system of Claim 5, wherein said means for searching said 
database according to program title further comprises a screen for entering a 

10 program title and displaying a list of program titles, said screen for entering a 
program title comprising: 

a virtual alphanumeric keypad for entering characters to spell said 
program title; 

a text box for displaying said entered characters; and 
1 5 a scrollable list of program titles, wherein a prefix matching feature 

causes said list of program titles to automatically scroll to titles in said list 
having prefixes that match a character string displayed in said text box. 

8. The system of Claim 7, wherein said viewer enters characters by 
20 activating controls on said remote control that correspond to virtual controls 

on said keypad. 

9. The system of Claim 4, wherein said means for searching said 
database according to indexed attributes comprises: 

25 a screen for searching according to Actor name; 

a screen for searching according to Director name; and 
separate screens preceding said Actor name screen and said Director 
name screen for optionally selecting a program category. 

30 10. The system of Claim 9, wherein said screen for searching according 
to Actor name comprises: 

a virtual alphanumeric keypad for entering characters to spell said 
Actor name; 
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a text box for displaving said entered characters; and 
a scrollable list of ^ctor names, wherein a prefix matching feature 
causes said list of Actor names to automatically scroll to Actor names in said 
list having prefixes that match a character string displayed in said text box. 

5 

11. The system of Claim 10, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad, 

10 12. The system of Claim 9, wherein said screen for searching according 
to Director name comprises: 

a virtual alphanumeric keypad for entering characters to spell said 
Director name; 

a text box for displaying said entered characters; and 
1 5 a scrollable list of Director names, wherein a prefix matching feature 

causes said list of Director names to automatically scroll to Director names 
in said list having prefixes friat match a character string displayed in said 
text box. 

20 13. The system of Claim 12, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad. 

14. The system of Claim 4, wherein said means for searching said 
25 database according to key word comprises a screen for optionally selecting 

a program category. 

15. The system of Claim 14, wherein said means for searching said 
database according to key word further comprises a screen for entering a 

30 key word, said screen for entering a key word comprising: 

a virtual alphanumeric keypad for entering characters to spell said key 
word; and 

a text box for displaying said entered characters. 
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16. The system of Claim 15, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad. 

5 

1 7. The system of Claim 4, wherein said indexed attributes include any of: 
Actor name; 

Directorname; 
Host name; 
10 Guest starname; 

Choreographer; 
Year of release; 
Category; and 
Language. 

15 

18. The system of Claim 1, wherein said program guide database 
comprises an object-oriented database application, said database 
application including at least: 

a 'Series' object; and 
20 a 'Program' object. 

19. The system of Claim 18, wherein said 'Series' object includes a series 
Title' field. 

25 20. The system of Claim 19, wherein said program guide database further 
comprises a 'Title' index, said 'Title' index being built from entries in said 
'Series' title field. 

21. The system of Claim 20. wherein said means for searching said 
30 database according to program title comprises a search engine for 
searching said Title' index. 
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22. The system of Claim 18, wherein said 'Program' object includes fields 
for 

Title; 

Episode title; 
5 Description; 
Actors 
Hosts; 

Guest stars; and 
Directors. 

10 

23. The system of Claim 22, wherein said database further comprises an 
'Actor' index, said 'Actor' index being built from entries in said 'Actors,' 
'Hosts,' and 'Guest stars' fields. 

1 5 24. The system of Claim 23, wherein said database further comprises a 
'Director* index, said Director' index being built from entries in said 'Director* 
field. 

25. The system of Claim 24, wherein said means for searching said 
20 database according to program attributes comprises a search engine for 

searching said 'Actor' and said 'Director' indices. 

26. The system of Claim 18, wherein said database further comprises a 
'Title word' index, said 'Title word' index being built from said Title' fields 

25 and said 'Episode title' fields. 

27. The system of Claim 26, wherein said database further comprise a 
'Key word' index, said 'Key word' index being built from words in said 
'Description' field, said 'Actors' field, said 'Hosts' field and said 'Guest stars' 

30 field. 
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28. The system of Claim 27, wherein said means for searching said 
database according to key words comprises a search engine for searching 
said Title word' index and said 'Key word' index. 

5 29. A method of searching a distributed, Interactive television program 
guide database, wherein a viewer searches said program guide database to 
identify programs of interest, comprising the steps of; 
providing a server; 

providing a client, wherein said client is in periodic communication 
10 with said server, and wherein said client downloads current program 
information from said server; 

providing a program guide database resident on said client, wherein 
said program information is imported into said database; 

providing ah interactive viewer interface displayed on a display 
1 5 means in communication with said client; 

providing means for interacting with said viewer interface by said 
viewer; and 

searching said database by said viewer according to at least one of: 
program title; 
20 indexed program attributes; and 

key words. 

30. The method of Claim 29, wherein said system is a cornponent of an 
interactive, network-based video recording system. 

25 

31 . The method of Claim 29, wherein said interface comprises a plurality 
of screens having interface elements for navigation, entering search values 
and displaying search results. 

30 32. The method of Claim 31, wherein said means for interacting with said 
interface comprises a remote control unit, said remote control unit 
communicating with said client by means of a data signal. 
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33. The method of Claim 32, wherein said data signal is embedded in a 
carrier signal. 

34. The method of Claim 32, wherein said step of searching said 
5 database according to program title comprises the steps of 

optionally, selecting a program category in a first screen; and 
entering a program title in a second screen, said second screen 
comprising: 

a virtual aiphanumeric keypad for entering characters to spell 
10 said program title; 

a text box for displaying said entered characters; and 

a scrollable list of program titles, wherein a prefix 
matching feature causes said list of program titles to automatically 
scroll to titles in said list having prefixes that match a character string 
15 displayed In said text box. 

35. The method of Claim 34, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad. 

20 

36. The method of Claim 32, wherein said step of searching said 
database according to indexed attributes comprises one of the steps of: 

searching according to Actor name; 
searching according to Director name; and 
25 optionally selecting a program category prior to either of said steps of 

searching according to Actor name or searching according to Director name. 

37. The method of Claim 36, wherein a screen for searching according to 
Actor name comprises: 

30 a virtual alphanumeric keypad for entering characters to spell said 

Actor name; 

a text box for displaying said entered characters; and 
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a scrollable list of Actor names, wherein a prefix matching feature 
causes said list of Actor names to automatically scroll to Actor names in said 
list having prefixes that match a character string displayed in said text box. 

5 38. The method of Claim 37, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad. 

39. The method of Claim 35, wherein a screen for searching according to 
10 Director name comprises: 

a virtual alphanumeric keypad for entering characters to spell said 

Director name; 

a text box for displaying said entered characters; and 
a scrollable list of Director names, wherein a prefix matching feature 
15 causes said list of Director names to automatically scroll to Director names 

in said list having prefixes that match a character string displayed in said 

text box. 

40. The method of Claim 39, wherein said viewer enters characters by 
20 activating controls on said remote control that correspond to virtual controls 

on said keypad. 

41. The method of Claim 32, wherein said step of searching said 
database according to key word comprises the steps of: 

25 optionally, selecting a program category from a first screen; and 

entering a key word in a second screen, said second screen 
comprising 

a virtual alphanumeric keypad for entering characters to spell 
said key word; and 
30 a text box for displaying said entered characters. 
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42. The method of Claim 41, wherein said viewer enters characters by 
activating controls on said remote control that correspond to virtual controls 
on said keypad. 

5 43. The method of Claim 32, wherein said indexed attributes include any 
of: 

Actor name; 
Director name; 
Host name; 
10 Guest starname; 

Choreographer; 
Year of release; 
Category; and 
Language. 

15 

44. The method of Claim 29, wherein said program guide database 
comprises an object-oriented database application, said database 
application including at least: 

a 'Series' object; and 
20 a 'Program' object. 

45. The method of Claim 44, wherein said 'Series' object includes a 
series 'Title' field. 

25 46. The method of Claim 45, wherein said program guide database 
further comprises a 'Title' index, said 'Title' index being built from said series 
'Title' field. 

47. The method of Claim 46, wherein said means for searching said 
30 database according to program title comprises a search engine for 
searching said 'Title' index. 
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48. The method of Claim 44, wherein said 'Program' object includes fields 
for: 

Title; 

Episode title; 
5 Description; 
Actors 
Hosts; 

Guest stars; and 
Directors. 

10 

49. The method of Claim 48, wherein said database further comprises an 
'Actor" index, said 'Actor' index being built from said 'Actors,' 'Hosts', and 
'Guest stars' fields, 

15 50. The method of Claim 49, wherein said database further comprises a 
'Director" index, said 'Director' index being built from entries in said 'Director' 
field. 

51. The method of Claim 50, wherein said means for searching said 
20 database according to' Actor' or 'Director' or comprises a search engine for 

searching said 'Actor' and said 'Director' indices. 

52. The method of Claim 44, wherein said database further comprises a 
Title word' index, said 'Title word' index being built from entries in said 'Title' 

25 fields and said 'Episode title' fields. 

53. The method of Claim 52, wherein said database further comprise a 
'Key word' index, said 'Key word' index being built from said words in said 
'Description' field, said 'Actors' field, said 'Hosts' field and said 'Guest stars' 

30 field. 
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54. The method of Claim 53, wherein said means for searching said 
database according to ke/ words comprises a search engine for searching 
said Title word' index and said 'Key word' index. 



10 
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